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owYOY_M[ YTS_[ }TSHJLOsTIa}_e[MY YOUYOJSOa
en UKPsMeKUKI YTU}HROY[ TM iOY_U}KJ~JKY[ YKUa
SHs[POS[I_rOq y{lymaMe_ShY_MHI KJa
LTReTMK piKUSHaOJ\ MeH}YLKUUKJW
G;GC C; HIJKLKJKM IHinSTUPVI
uf  a`OP LTReKYY O gKiTe[OU[ ZMeOI[
]RQKYKS SKYOJJwURwM MeOI_PW mHJRHeHYY O
mvZy| YWq KPRKUS o}YWaPTJW KJKPJKR Oe
Z] ZKYOJJwUR[O[ TM ¡PYTMeKY[ vPYTeKYT`KP
sHJRHe[I STUPVIaYOP_U `KHMeY_M`OPW ¢Ka
eKY[ Oe [PYKRU_JY ZKYOJJwUR[O[ TM ¡PYTMeKY[
{O`HUOYnU[wSHYW XIYOY_M[ YKU~JKYK HUSKYOJa
JwUR[Oq I~JVPJKRKM i[sU_Y TM Y[S}VJsYKUSTa
IKIq }KJ~JKYY[MeYhY_Mq UK\he[nM VPYTMeKYW
:;< £C ¤BF uf¥a`KP MeKUeKYY O gKa
iTe[OU[ ZMeOI[ ]RQKYKSKP IHinSTUPVI[
s[JHS_Yq IHi_MeYK\iPHJnR[O MeOIHPW uf¥a
YkJ YwsHS_PQHM VMeYVPshrOM RQOIHUPHIq
uf¦aYkJ YOPMeTI[ STUPVIq uffa`KP MeKa
UKeYK sHIYHU[ }HIHeOY_Yq uffa`OP JKYY O
SMeOI[ YwsHS_PQ IOPs[s_YwMOW uf  aYnJ
KRQKYKS[ OsrwPIYwMq uff¥aYkJ KRQKYKS[
sH\KPMq cdd¥aYkJ Oe Z] yPQORYwsHS_PQ[
vPYTeKYTPKI KRQKYKS[ YOP_UO TM [ROeROYnrOq
O Zyo sTI_PrO TM Oe Zpy sHIYHUOW ¶UsKIa
JksTM[ YKU~JKYK[ }TSIHSHe[YHI KJk_JJhY_MOq
MeKUIKeKYL[eMR_JOYq Me_ShYnRTKM IT}KJa
sHJRHe_M TM ITKJKSeTMW
£B £¾;C cdua`OP MeKUeKYY lima
}HIHeOYHY O mK`UK\KP[ ]RQKYKS e[J_UsYKMY
j[e[IO[ pOPMeTIKPW ye Zpy yYHSI[ ]JKIYa
UHPMKIYUHMeIn[O[ TM yPQORYwsHS_PQ[
XMeY_JQ YwsHS_PQHM MKRTsSwPIOY_UMOW
jk`` IwYOY_M[ YKU~JKYK Me[J_UsYKMY UKOI\[nI
L[eMR_JOYO POPHMI_J_Pq S[PYOITMehYTM OYHS[
UTYKR JKL_JOMeY_M[ SnsMeKU ^y{mb OJIOJSOa
e_M_LOJW
£GGGFF HIJKLKJKM IHinSTUPVIW x\a
HIJKLKJTY cduda`KP OPQORSTUPVI MeOIHPq
ikIKeKJkaITJTIKPQOJOIhYn MeOI[U_PQHPq
ShR Z\as[JHS_r_Y cduca`KP IHinSTUPVI
MeOIHPq VPYTMeaS[PkMTR[U_PQhY_M[ MeOI[U_a
PQHP MeKUKeYKW y oKUKJQ yPYOJ yPQORYwsHa
S_PQHI TM pK\iPHJnR[_I mHIYHU[ vMIHJO
limaiOJJROYnrOW KJKPJKR Oe Z] Zyo SwPa
IOY_UMOq IwYOY_M[ YKU~JKYK nJHSSKPYKM }HUa
UOMeOPQORHI }KrJKMeYTMKW
:;< À?B ÁÂGÃ Me[J_UsYKMY}[e[IwM uffa`KP
MeKUeKYY lima}HIHeOYHYW ye Zpy yYHSI[
]JKIYUHPMKIYUHMeIn[O[ TM yPQORYwsHa
S_PQ[ XMeY_JQ_P YwsHS_PQHM }kSwPIOY_UMW
jHRJOJIHeHYY IVUPQKeKYIwYOY_MMOJq OYHSa
KUkSL[ UOs[HOIY[L[Y_M L[eMR_JOYHIIOJq STUTa
M[ UKPsMeKUKI }KrJKMeYTMTLKJ TM POPHaS_Ra
PKMKM OPQORHIIOJW KJKPJKR[ IwYOY_M[ YTS_a
rO O POPHSTYKUKM UTYKRLOMYORM_R }[JSKI
YOPwJS_PQHe_MOW
À?;?C ¤BF OPQORSTUPVIW ye Z] Zyo
}TSKJk_JJhY_M[ MeOI[U_PQHP MeKUeKYY x\as[a
JHS_Y cdua`OPW KJKPJKR IHinSTUPVI
SKMYKUITeTM`KP LKMe UTMeYW ZKR`heHYY Iwa
YOYnITPY IVeUKSIVs[I O jXa Iwa
YOY_M[ UHrKIY iwJJOsTI}KJsHJRHe_MMOJ }HRJOJa
IHen YwsHS_PQHM SiKJQT`KPW jk YKU~JKYK
Oe HJLOMeY_M TM Oe KJKIYUHJ[YHM UO}}[P_J_M MHa
U_P IKJKYIKek [sKRKP }_e[M SKJJTIYKUSTIKI
i[sUHSKYOJJwUR[O[ }KJsHJRHe_M[ YK\iPHJnR[_rOW
:;< Ä?ÅF? £¾; HIJKLKJKM IHinSTUa
PVIq IOPs[s_YwM ^uf ¥q uf  q {KP[PRU_sbq
iO`[J[Y_JYq KRQKYKS[ YOP_U ^uff q ufff
Z[MIHJ\bq Oe Zpy sHIYHUO ^cdd¦q xwa
sOKMYbq O j]Z ^]wUnO[ yPQORYwsHa
S_PQ[ ]RQKM~JKYb KJPVIMTR[ YORrO
^cddtcducbq O ZORQOU yPQORYwsHS_PQ[
]RQKM~JKY KJPVIK ^cduaYnJbW uf cddt
IVeVYY Oe Z] j[e[IO[ oTS[O[ pOPMeTITP
sHJRHeHYYq ufftcdd¥ IVeVYY YOPMeTILKeKa
YkW uff cddt IVeVYY Oe Z] oHinSTUPVI[q
SOrs ZMeOI[ yPQORYwsHS_PQ[ oOU_POI
sTI_PrOW cddta`OP SKROJOhYHYYO Z[MIHJa
\HP O xyzagygX owYOYn[PYTeKYKYq OS[Y
cdd LTRT[R LKeKYKYYW TMe_JJ_M`OP SO [M
Oe VMMeKLHPY S[MIHJ\[ xyza{X|v gOPHa
OPQORHI XMeY_JQ_POI LKeKYkrKq KSKJJKYY
cdd nYO YOPMeTILKeKYk KRQKYKS[ YOP_U Oe
Z] o[iKJQKeKYY gOPHYK\iPHJnR[O[ YOPMeTa
ITPW owYOY_M[ YKU~JKYK[ SKYOJJwUR[Oq ITS[O[
YKUSHs[POS[IOq IHJJH[sITS[Oq POPHYwsHa
S_PQHIq }[e[IO[ ITS[Oq KJKIYUHITS[OW
oKsLKP\ OPQOR}OrY_[ }TSHJLOsTIHIq }TSa
VYLVeKYKIq MnHJLOsTIHIq IKU_S[_Iq IHSHa
e[YHIq iO`HIq KSwJe[nIq POPH\MVLKIW
:;< Ä?; ËB? cddda`KP MeKUeKYY Oe
Z] yPQORa TM oHinSTUPVI[ oOU_P OPQORa
STUPVI s[JHS_Y OPQORS[PkMhYk MeOI[U_a
PQHPW cdddaYkJ sHJRHe[I Oe vm mwPO}KUU UYW
vPPHL_\[nM vROeROYnM_R_Pq rKJKPJKR MeOITUa
Yk[ `KHMeY_M`OPW y oKUKJQ yPYOJ yPQORa
YwsHS_PQHI TM pK\iPHJnR[_I mHIYHU[
vMIHJ_`OP cduda`KP MeKUeKYY sHIYHU[ }HIHeOa
YHYW eOIYKU~JKYK O SKYOJJHRU_}[OW
:;< ÄEGC ?Aq HIJKLKJKM IHinSTUPVIq
Oe Zpy sHIYHUO TM O rO_P mUW ]PRW YwsHa
S_PQHM }HIHeOY `[UYHIHMOW oHU_``OP ITY
TL[R sHJRHeHYY O {KP[P oHi_MeOY[ ZLKI
oHS`[P_JY y\TJSLT`KPq LOJOS[PY VY TL[R
LHJY VMeYVPshrOM IwYOYn O pHiHIw ]RQKa
YKSKPq O_P`OPW jk YKU~JKYK O i[sUHaKJKIYa
UHSKYOJJwUR[O[ }TSI[PQKUTMq O }TSHJLOsTIa
IKeKJTM TM O PORQY[MeYOM_R }TSKI KJk_JJha
Y_MOW KJKPJKR Oe Z] ZKYOJJwUR[O[ TM
¡PYTMeKY[ vPYTeKYTPKI [ROeROYnrOq KSKJJKYY
KJJ_YrO Oe KRQKYKS YwsHS_PQHM TM PKSeKYa
IVe[ UKIYHUiKJQKYYKM[ }KJOsOYO[Y [MW
ÄCE ;< ÞßE? ;C? cddda`KP MeKUeKYY
Oe Z] yPQORa TM oHinSTUPVI[ oOU_P
OPQORSTUPVI s[JHS_Y OPQORS[PkMhYk
MeOI[U_PQHPW ye Zpy Z[MIHJ\[ ]RQKYKSKP
JTLk yPQORYwsHS_PQ[ owYOYn\MHHUYr_`OP
sHJRHe[Iq S[PY YwsHS_PQHM SwPIOY_UMW
cdda`KP lima}HIHeOYHY MeKUeKYY SHPHa
YKIY[IwM }KJ~JKY[ UTYKRKI JTYUKiHe_MO JTeKUMwa
ROUOM }KJ~JKYIKeKJTMMKJ YTSOIVU`KPW KJKPa
JKR }k IwYOY_M[ YKU~JKYK O S_RPKMKM IKLKUTM
iOY_MO O KU[YKIY[IwM VYLVeKYKIUKW
:;< Ä¾ßE; àBÂ ufa`OP MeKUeKYY }[e[a
IwM HIJKLKJKYq SOrs uffa`KP  ITMk``
lima}HIHeOYY_ S[PkMhYKYY  KRQKYKS[ sHIa
YHU[ }HIHeOYHY O sK`UK\KP[ oHMMwYi {OrHM
pwsHS_PQKRQKYKSKPW uf nYO Oe Zpy
yYHSSORIwYOYn vPYTeKYT`KP sHJRHe[Iq
rKJKPJKR YwsHS_PQHM }kSwPIOY_UMITPY Oe
]JKIYUHPMKIYUHMeIn[O[ TM yPQORYwsHa
S_PQ[ XMeY_JQHPq SKJQPKI cdd¦cduu
IVeVYY YwsHS_PQHM HMeY_JQLKeKYkrK LHJYW
owYOY_M[ YKU~JKYK O }KJ~JKY[ TM iOY_UUTYKRKI
KJKIYUHPMeKUIKeKYTPKI YOPwJS_PQHe_MO
TM Oe KJKIYUHPMKIYUHMeIn[O[ SnsMeKUKI
OJIOJSOe_MO O }KJ~JKY[ ITS[O[ OPOJhe[M`KPW
Ä@B; C; OPQORSTUPVIW ye Z] Zyoa
HP }TSKJk_JJhY_M[ MeOI[U_PQHP MeKUeKYY x\a
s[JHS_Y cduca`KPW KJKPJKR IHinSTUPVI
SKMYKUITeTM`KP LKMe UTMeYW ZKR`heHYY
IwYOYnITPY IVeUKSIVs[I O jXa
IwYOY_M[ UHrKIY iwJJOsTI}KJsHJRHe_MMOJ }HRa
JOJIHen YwsHS_PQHM SiKJQT`KPW y ZKYOJa
JwUR[O[ TM ¡PYTMeKY[ vPYTeKY`KP sKSHPMYU_a
YHU[ }KJOsOYHIOY [M KJJ_YW jk YKU~JKYK Oe KJKIYa
UHJ[YHM UO}}[P_J_M }HJQOSOYO[POI L[eMR_JOYOq
LKeTUJTMK TM HY[SOJ[e_J_MOW
Ä@ áß? HIJKLKJKM OPQORSTUPVIq TJKJS[a
MeKUSTUPVIW cddfa`KP IOHYY OPQORSTUa
PVI[ s[JHS_Y OPQORL[eMR_Jn _ROeOYHP TM
HJ[SKUYK\iPHJnR[O[ MeOI[U_PQHPq SOrs O
oKUKJQ yPYOJ yPQORYwsHS_PQHI TM
pK\iPHJnR[_I mHIYHU[ vMIHJ_`OP cduca`KP
O`MeHJwYnU[wSHY MeKUeKYYW ye Z] lHJ[SKUa
YK\iPHJnR[O[ TM e[J[I_YSTUPVI[ vPYTeKYTa
`KPq SOrs O ZKYOJJwUR[O[ TM ¡PYTMeKY[
vPYTeKY`KP O YwsHS_PQHM MKRTsSwPIOa
Y_UMITPY sHJRHe[IW y jXa UHrKIY
IKUKYK[P `KJ~J JOeSOIKeKJTMMKJq |maX]
OPOJhe[MMKJ TM PORQY[MeYOM_R UTeJKSKeKI
S_UYnKe~MYVeTMTLKJ }HRJOJIHe[IW
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C EFGHIJKF LMNOPOQR G SOTTO U
EVGWUHF CTNUMPXYIQZTNF [U\ ]^_`]aP
H^WabPZ_IT UW cUPZ\IWWU QOMR cIMN
QOTTNF\O PXY SOHUbKGIJdYTF U TOQWOPe
H^WF IHPUPZGF aG HXPUPZGF bFUKSUf LW
OJG`GI\SUT UW UTMIJ TNOJ_V HabWaGP
]OJOTPFR _UJUQFTP UW LX\dbUF gTFd H^_OPe
HOW` caPa_OG FY`GWUHZSUT U hI\FWITP
ijijeUG HXPUPZGF b\IM\UQIHSUT _UJd
UHPk_ \aGW_aPOJPf lUTTUH SFWPUPd ]OJOHR
cFGWOT HU\XTH QFTYOT HabWaGaP GFHOe
\OGOT \OMFGWP\ZJPU UW mHPUPZGF hF_Ue
PUJSUT UTMIJ TNOJ_OTf n\UWFJ aG P^\^H
cUJJMUPdH IHPUPZGU HOWY`Y^PP OJ OSSOT
U PUTa_SOT U EFGHIJKF LMNOPOQOT U
EVGWUHF CTNUMPXYIQZTNF aG U EVe
GWUHF o^JYPXYIQZTNF [U\ITf pOQaJe
cOP`JOM qrstuv xyz{u PXYIQZTNIG aG
TOQWOPH^WF \OHPI\cOJNOPPOG |\ HOWYOe
QaTNOW` PO_aHOTNGaMO \a_aT U H}J~^Je
YF cUJJMUPdH GWZQU U H^_OPHOW` FY`e
GWUHSUT ]OJOTP`GOT T^_OHOYTF ~IMf CW
OX\dbUF XTFdG HXPUPZGF aG ~O]JOGWPaGF
b\IM\UQIHSUT _UJd GFHO\OG \aGW_aPOJ
a\YOHaSOT GWO\_OWOPF ZPUJUHkPZGIHUP FG
PO\_OW}TH UW OMNOPOQR UW OWWOJ ~IMJUJe
HIWd bZJNZWUPF KGUbUPIP Hk_ZT]XH QOMe
O\`GkPOTFR G OSSOT U HU\XTH FG  QFTP
UcIMN OYYFM  UHPk_ aG HOWYOQaTNOW`
GWO\ObOP Hk_ZT ]ZPGWUTFf
[^GW^T^Q U [IcZGWUPF UbIH GWO\e
HOGWP`FTOHR IJ_UGdFTUH U HU\XTH F\ZTP
QOMTNFJ_ZTXJP a\YOHJ`YaGaPf C JOOTY`
OMNOPOQFGPZHTUHR U bZJNUHOWY` ~FUPUe
JIHTUH UWP ]U_UGIJIQR cIMN IJNUT
GWUHPO\}JOPOP _ZJUGGWUTUHR UQOJN a\e
YOHJF `HOPR UQOJNTOH QV_OJaGO ^\^Q^P
]OJOTP GWZQXH\UR QO\P QOMMN`W`Yae
GOQR cIMN GFHO\OGR SIJYIM OQSO\ KGUH
UW JOcOPR UHF U QXTHZ]ZP cF_UPZGTUH
_UMN FTHZSS aJOP~I\QZTUH POHFTPFR G OJe
G`GI\SUT ^\^Q~I\\ZGTUH PU\P]Uf OHOQ
d\FZGF GWO\OTKGaQ _UTR cIMN FJNOT
GWUHPO\}JOPOTR \OTYHk_}J POcOPGaMOG aG
O\`GOT QIPF_ZJP HIJJaMZH H^W^PP PO_ae
HOTNHOYcOPPOQR PO_aHOTNHOYcOPOHf
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C ElCL a_TNFPd PUMMNVJaGO U cUMNIe
QZTNIHTUH QOM~OJOJ`OT UW UKaJFbU\
OJ`W` a_F POJ]OGkPQaTNa_OJ aG U ij°±f
a_F OJ`\O]OJWaGOHHOJ ~IMJUJHIWIPPf ²³
´vµ{¶· ru y zy¶¸y¹ ¶yº»yu{¶ ¼tµ¸ºt·
½t¾ y¿rµÀvy¿v svµ{½{uÁs ÂÃÄÅ·ÆtÇÈ
KkQVR cZ\IQ \aGWS`J ZJJd UTNUMIP U
ElCL QXTHUPZ\GUF ZJJkPIPPZH ^GGWOÉ U
PUMMNVJaG \aGWP_O_`F UW k\ZGIG UTNUM
UJUb]ZT HaGW}JP b\OWOTPZKFdHUP cUJJe
MUPPZH aG _FPUPPZH QOMf
³ ´vµ{¶¶yº»yu{¶ ru y ¶µÁÆ{µvu¾ vµµÊ
ËÌ y¿rµvÀy¹ ¼tµ¸ºt½r¹Íµ ru svµ{½{uyv¹Îµ
»¹Ê xy¹»¸ Ï{µ GWUHPUTZKGUYd PU\PIPP
ZPPOHFTP` OJ`UYZGPf C MUWYUGZM aG UW
UKaJFbU\ TOQWOPH^WF GWO\_OWOPOFTOH
UYUPUF UJUb]ZT HFUJUHXJP Hab UW UJZSSFe
UHSUT ~IMJUJcUPd ^GGWOf
C MUWYUGZMF T^_OHOYaG ij°° XPZT
ij°ieSOT QFTYOT}PP JUGGXJPR UQFP
ij°ÐeSUT GWO\aTN MNI\GXJZG H^_OPOPPf
C H}J^TS^W` \aMFdH H^W^PP ]OJOTP`G
H}J^TSGaMOH _IJPUHÉ U ~OJP^\OH_`
I\GWZMIHSUT Ñ[kTUR ÒTYFUÓ U JUGGXJZG
OJJOTa\O ÔÕÖ _IJP U T^_OHOYaGR U
~O]JOPP I\GWZMIHSUT _FGWITP KGUH
°RÔiÖf LSSOT U _O\GOTNSOT UW Lg
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T^_OHOYaGP QXPUPPUH HFf ij°±e\O
Ð±ÖeIG T^_OHOYaGP _Z\TUHf
CW OJ`UYZG HFPa\P UW UKaJFbU\ cOJNe
WOPaP SO~IJNZGIJd PI_ZSSF PaTNOW`H\O
FGf LWOH H^W}J UW Lg HJkQUbIJFPFHZ]U
_OGWaJNOWPOPF JOM]ISSUT U _ZJJUJUPIH
_O\GOTNHabOGGaMaPÿ UW LX\dbUF nFe
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